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(54) OPTICAL ENCODER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a smaller and compact optical 
encoder having a high resolu tion. 

SOLUTION: In the optical encoder 1, light from an LED passes through a 
light transmission type mobile grating 31, formed on a semiconductor 
moving plate 3 and is reflected on a reflection grating 41 of a reflection 
grating plate 4. The resulting image of the reflection grating is detected by a 
grating-like photodiode 32 fomied on the semiconductor moving plate 3. 
The mobile grating 31 and the photodiode 32 are incorporated into a 
common semiconductor board and the grating-like photodiode allows the 
obtaining of lens effects, to eliminate the need for any lens optical system 
thereby realizing a smaller and compact encoder. An A-phase signal 
obtained from the group of photodiodes arranged on the semiconductor 
board, and the differential signal of an inversion signal thereof are generated 
as the A-phase signal and a B-phase signal and a differential signal of an 
Inversion signal thereof is generated as the B-phase signal, thereby 
obtaining an encoding signal with limited errors. 
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B5iBS«ffi^«©ti>i^»iJ):&rfi]fc <fctxas[=&^Hi-r « J: 

l5ia5feSjif&^-t*. H«iB*^(*»<SCc^fiX0/c7!c:iiiliffl 
ffl©^MSB^5--CS.D. 

fJia¥^<*«StC«, BiJiaS*^^<i:BijiB3t:jS3afe^*S 

10 tiiMSTfeS^-cs.o. — :»©» 1 ©n^s^M^^^* 

5fe3g^^*>e>^6ti-5)ll 2 ©«^HJ(i-^fc*f b-r: 9 0 SfitB 
j&s-rn?. <fc ^> tc. c n *E>©-^}S!iM^:3^^©rapi*si?i 

. sti/tH 1 ©?Si^i, |3]o<fria^^+-fcJ;o'f5iB7fe 
Sia^s^**. itfsB^ 1 o«us<ti5)— rara-c^ssKi^js 

20 itjia» 1 <Dm.mctev)i>m 1 *s<fco'ig2 ©-:»«!Ims* 

^^•*^6f#6ti-5^ 1 *jJ:af^2©^l±lft#Cc*fb-C. 
I5IB^2 ©ffiJSfC*>t:f -5^ 1 *J <fc O'^ 2 ©-:a^f(IS§?fe 
*=>nsig 3 fcJ;CK^4©i^ttHt-^©i4*B*^-e- 

n-eni 8 os-rn-s.fc^tc, *is©(4gMii^*59yt3 

je«i©SS4<S^^*i^?S*?fJfiS3*a/cS*lt&T^^i. 
t> l,i»ftST?3f^?m^c©3i£®j®tS^^*i1ttft*J& 
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fIia3fe3ijS1«TW. fJia¥^»S««:j^^i!EL/c3feffiii3ffl 

fiia¥2S<*s«tc» . B5)ia^*T*5^sraiRi-cia5"j s 

nfcm 1 ©SHiS t . tfifa3feM3ll*S^-*SBir>ciaPi-C6S?"J 3 
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[0 004] ^^mom^^n-^s <-rsct. isjiz/m 
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3fe^S:x>3-:S^;fe^31-r*:^ffi*5^6n-Cl»4. C© 
l^TfttCiSx^n-^'-CW, ¥^i»U--!f-^©.*7tjS 

■r -2. nijfi^ i T^^csaia -r s ^^^^t-x <D^^m<D^itic 
mmLfcm-^iat, ±fB+»fiS©x>a-y{cit'^T^«^ 

'mcm^<DX\ ifSK©Ml.»€im^Sll*5T^^,. L.*^U^j: 
40 tS^^i{**sJ:CX^gmtiliCi^ffltt*S5ttto64aS© 

U -if -CDflffittAMftl ^ <!: l ^ ^ ^«i*35iS. ^ . 
[0006]yi:(c. 3t^x>3-5ftL.-CW. W>X 
*jiL/T, ^S!j^©«!*^^«tclB5lJLfcS3fe^-7^{c 
ife^T^S^rBl:? ^ Jl' 5^ -X >3 - ^J'*5:^MAIC J: 
¥6-1 1 8088-^<2r$fiicfei,:.-Clim3n-CI,^S. C 

T^TSfi-^©l^|g|?S?fiX^?:fJ^rS-r c idsrtr s© 

50 S=5:fl?Ci-C^>fl?fig?rjStoSC:<i:*SDjegf*-2.. L*^^. 
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fiR-r^o ^/c. BTriflmi©Mi^ogiriB^7fe«^3&^6f#6 
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fiSL ;MiBm3C7)feSlScD«!fBS7£M^30^^ft6n^^Ui 
ft-^*^, «?fiBmiC5«li^©^BS36^^?&^e>W6tiS^ 
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CD$IiS<DmiBS7fe*iF*>*3t#^ ^'^tuiB^tHm^«:*t O 
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[0 0 2 1 ] cojg^. BiffeS3£iR^*jJ:c;f3£Sjite^ 
*«-sraRi-c=Ki:fci5?>JS nfcm i oMmi ^ i; < m 
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*^6t#e.nsmi*sJ;!>-^2CD^^iaifi#(c*fLT. mti 
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[0024] -Ti^c*?-^. mEW 1 ©?Ife1((ctel:rS^# 
*fl/r. <H?8i!Se{c{4S-rsil2©S3fe^-?^S¥*>6f?6 

♦as«iaift^©ati*5 1 8 osrn-s jc^tc. huibs?^ 

»^^©rail*5^S3m:«,».2.. C©iSm. lll©S^^ 
^f^ip^. M^tfAffl(i-^*Mfe.n. ^2©5?6^^=-gp 

[0025] Sfc. mriBS3l&^^*i— S©PaR|-ci5?»JS 
rifcf^3<ofm^mmL : a^03©^iis«:*iwsifi» 

^fe^^raPS^^L, : Mtc. Mian 1 teJrDfmscS 

7e:^^^*ief#e>n-5«femti^©fitBAJ9 os-rnsj; 
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S3S*g^*«@f3ePBlPBTlE?lJ$nft:n2©«3J^<i:. BUiBS 

3t3g^ASBFf«rfl|!§-Ci3?iJ$ n/cll3 ©MUJi ?rJKeEL> 

uiam 1 ©sii^te J: o'tirian 3 ©^i*«, Butas^^ 
iurmi nelson 4 ©s^^*^;?f. cne©S7t 
mi. m4. m3is^um2(D^^m^(Dmm 
■ci^oistia^ijL. is^-rss^^-^cpBiPi?:. ^ne 
©s^fe^^-A^etf ens^aifi^©(iffi*Jtgsic2 7 0 

[0 02 7 ] C©t8fiKtCJ:ntf. m *iJ:y^3©S^ 

10 ^^*^eA*Bft-^*jj;iy>--5-©ste{i-^*5ffe.n. 02 *i 
[0028] cinicmxx. ^mm^^mm^ intern 

2 ©«IJ|l=&6l{* . Ill *J J: CJ^n 3 ©MJUf^ieg L. /cJS^ 
tc«, S0^tS^^«fc*fr-S*^f*»15©(]lg^»^ll«: 
^agg L-c. mt&^«©S*t*&^(c>t^ L--c*^»S®© 

ini^mwmommim^nmx-ii . mm.<my.^ikm 

20 [0 02 9] Uis^ ±fH©J;'5 iC. Ati*5J:afBtBft-^ 

i^ttc. -€-ne.©5«^^*srf ensis^tcti. AtB« 

■^te J:0'-e-©5Kft^!5^eM 1 ©MKift-^?:^-rs <t 
^^C. B tail #*i J; 0'^©JStem^*» 602 ©M«l)<t-^ 

©if-Vjrl^AtBfcJrCXBft-^^^^-CSfS. 
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[OOSnm <a)~(c) W:$:M©7£^ -T 

30 x>=3-jc©ii[B§igK£*77^ria-r*.s. £:n6©s*# 

13:. 7t;iS<»: LT©L E D 2 t, ^Sil^S^tJ JrDfS^fem^^- 
JlM'P D jA S nr I ^ S ¥«»^ati1S 3 t . J5S4M©HS<S 

4i»<*f^ii)ffi3{c:iJ. fgjiE-rSJ:^Cc. — 3c©f-;;9^r 

— ^©iti©«iti^t*:©3t^ffits^^3 1 h^^m'j-ii.Lx 

©* h ^^-/st-- F3 2 (^1 ( c ) {c:*j(:f S«?*>Wgp 

4 «S3feil!iJ©aM 4 a {C, — S© f ^ r — ^©itiS© 
40 S®SS--K©S5#gT-4 1 *s¥H*l^«:iE?iJS nr l » S. 
[003 2] *IJSIIIhI8§SI55{3:, h^-T^l-- K3 2©*fe 

tBft-^tcs-?* 1 /'4mB:^/cit{4tB©-rnfcAtBm-^ 

tB*J J:C/Bffl<g#K:a-^t^^i*«S6«3 ©i^SftjiS, 

?IK;:?7inJ^©5^«ittll?*}S»-rs/c«)©iiimsiJ5 2 
?l5©itelft?:«^-r SISS^ 5 3 i . L E D 2 ©MSb* 
^ - KA-y d'iMtSII-r-2)-5>:7lgS(ig|55 4 i^mrt* 
•5. 

[00 3 3] Jite. ±te©v8Sig|55 2 , m.n<^h 3 . -7 
50 >7"gBi()S|55 4 WffiW[aII?8Sl55{CrtjBK-ti-riC. i^-SPHSS 
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M 3 5 S n-S) P n m^<0^^ V^^:t-\'32t^ 

[0 0 3 6] ^^h^-(^-V3 2(0^"P> K-:?'Ji3 
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^{*S« 3 3 OffiiJ5C»|^ D < T -'I' ^ AigCDttam 
[0 03 7 } mffi^- 3 6 i^^f**1g3 3 CDPallit^ :3 

;rc. mmwmm 3 3 ©^aa«M&*wxtt«:Si«-r ^/c6?> 

> K - 3 5 (D^M 4> :3 >Bg(l:MCC J: o r St)n 
Xl^^^ 

[0 0 3 8 ] COct-^CC^jgcb/c^F'JO'J^rx^n- 

scDWffi^Mft, m^^^i^^W}m3iiCBm^nx\.^ 

[003 9 ] Bl^l«^ ffi4 CC fc— S(D f ^(DPJ-ifSO 
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{t. 4^zgf$^li«3Cc?fJ^^n/cffi£^t^cD3tSMffl<S^- 
3 1 c?:;^h^-Y:f-K3 2i3?»^2tJt<D*g^«il/Tia&g 
TS. Stor. JSI44S^^fflt^/c3tS*S^cDli^^S-^ 
if. ;^^ i^W':i--K3 2CC:r(5t^t:{3:. JgS^*S^4 1i^ 
2ft*«^ (31, 32) OtB>Pf^lfttC>ftJt.U-C^m30^iE 
mSm^^itr^. cfco-C. ;^hy-f;j--K32<D3tm 



6) !KfK 2002-236033 

10 

[0040] ai (a) CC^-fJc^^CC. 
tcS-:?*. l/4A/ct:f{a*B<Drn/cBtBft-^«:*^-r 
[004 1 ] cojr^cc: *{?J<D3fe^^y-TX>ri- 

mx%h. 
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[0 04 5 ] {^%m^^xuiftmm'i'<otm) 04 

T-3 l:fo<tJ:>':^ F3 2(D^lJ<7)B2?UW^^b^ 

30 ^0. 0^rn4>. 3fe3giaffl*#^-3 l<b5^h^^V:i-'-F3 
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Ymt^hnhn^tmit^^ci/ii^xiiLmi^^ omrti^ 

40 [ 0 0 4 7 ] %m.3 0 1 ©TiBJ<^)(4SL/ri^-E)M 

f$:3 0 3(O^^V¥A^-YmU. W^3 0 \ (D:i-^V^^ 
FSfj^^^ff^n^l^ffift-^icStLTfitB*^ 1 8 Og 

'rn/d^ttift#*n#e>n^j:^tc. ^tg^h f f 

gfCDffia^^S^Snrt^-So Sf':>'C. «Rm3 0 3©*F 
^^:t- F??50^^E>«AtBCDJSKm-^^n#6tli>c |5]« 
CC. ^ig«Mi^3O3<Dlll:/3CC{4Mbri^S«Ii^3O40 
:fx h ^ ^ - FSjEp 6 W B tB©SIEf5^3&*» 6 tx S X ^ 
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